IU/ml penicillin, and 100 µg/ml streptomycin.
d(AT) 15 −SWCNT Suspension
Single walled carbon nanotubes were wrapped with d(AT) 15 oligonucleotides using a previously published method 20, 25 . Briefly, HiPCO SWCNT purchased from Unidym were suspended with a 30-base (dAdT) sequence of ssDNA (Integrated DNA Technologies) in a 2:1 DNA:SWCNT mass ratio in 0.1 M NaCl. A typical DNA concentration was 2 mg/mL. Samples were sonicated with a 3 mm probe tip (Cole-Parmer) for 10 min at a power of 10 W, followed by benchtop centrifugation for 180 min (Eppendorf Centrifuge 5415D) at 16,100 RCF. Afterwards, the supernatant was collected and the pellet was discarded. APTES was not used since sensor-glass adhesion was not necessary as in previous studies. The average SWCNT length was 1-2 µm, well under the scale of cell length 20 .
Uptake of d(AT) 15 by A375 Melanoma Cells
The d(AT) 15 −SWCNT suspension (10mg/L) was added to melanoma cells dispersed in 2 ml DMEM and then incubated for 12 hours at 37°C, enabling the cells to adhere to the glass bottom of a petri dish and take up the SWCNT. Before fluorescence experiments (addition of JS-K, etc), the cells were washed with PBS several times. Two ml of fresh DMEM medium and 1 ml PBS (1x) was added and the cells were incubated for 30 min. The fluorescence response within the cells was then monitored using a NIR fluorescence microscope.
S4 nIR Fluorescence Microscope Setup
SWNCT were excited with a 660nm laser (CrystaLaser, CL660-100, 100mW) and fluorescent emissions were monitored with an inverted microscope (Carl Zeiss, Axiovert 200) using a 100x oil immersion objective (alpha Plan-Apochromat 100x/1.46) and a 2D liquid nitrogen-cooled InGaAs near-infrared sensor array (Princeton Instruments OMA 2D) (Fig. 1A) . nIR images were saved every 0.2 s over the course of an experiment.
NO Solution Preparation
NO solution was obtained using a method similar to one reported previously 31 . Briefly, 3 mL of phosphate buffer saline (PBS, 1x) was introduced into a 5 mL round-bottom flask and sealed with a septum inserted with two needles to provide an inlet and an outlet. After initially purging the syringe apparatus with argon gas (Airgas) before use, argon was introduced to the buffer for 2 h to remove all dissolved oxygen Nitric oxide gas (99.99 %, Electronicfluorocarbons) was then introduced for 20 min at an outlet pressure of 2 psi. NO concentration was determined by using the horseradish peroxidase assay.
JS-K Solution Preparation
To prepare the JS-K solution for administration to cells, 0.38 mg JS-K was dissolved in 1 ml DMSO to obtain a 1 mM stock solution.
Verification of Intracellular NO Production with DAF-FM After Administration of JS-K
A375 melanoma cells were incubated for 12 hours at 37ºC to allow for adherence to the culture dish.
After the 12 hour incubation, the medium was changed to 1 ml fresh DMEM, and DAF-FM (4-amino-
S5
5-methylamino-2',7'-difluorescein ) was added to the culture at a final concentration of 20 µM. After a 30 minute incubation at 37 ºC, the medium was changed to L15 medium and DAF-FM at a final concentration of 20 µM. After taking a visible image on the microscope, JS-K was added and an image was taken every few minutes.
Incubation of A375 Melanoma Cells to Alter Intracellular Glutathione Levels
Enzo Life Sciences, was dissolved initially in a small amount of DMEM medium and added to A375 cells cultured in 75 cm 2 culture flasks. The final culture volume was brought up to 15 ml, resulting in a 50 µM BSO solution. These A375 and BSO cultures were incubated for 48 hours at 37°C with 5% CO 2 .
Cisplatin Pre-treatment. A375 melanoma cells were incubated with 5 µM Cisplatin for 8 hours under normal cell culture conditions.
GSH Measurements. The intracellular GSH concentration was measured using a CHEMICON Glutathione Detection Kit. Fluorescence was measured using a Varioskan plate reader, and results were calibrated using a dilution series of 5 GSH concentrations: 0.625 mM, 1.25 mM, 2.5 mM, 5 mM, and 10 mM. Calibration is included in Supplementary Note 4.
Sodium Azide Solution and Cell Incubation
0.3 M sodium azide was prepared by dissolving 19.5 mg sodium azide in 1 ml water under sterile conditions. Cells were incubated with a final concentration of 2 mM sodium azide for 4 hours prior to NIR fluorescence measurements.
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Human Umbilical Vein Endothelial Cells (HUVEC) Cell Culture and Proliferation Assay
HUVEC were cultured in F-12K medium supplemented with 10% FBS, 1% endothelial cell growth factor (100x, Sigma), 100 IU/ml penicillin, and 100 µg/ml streptomycin. Tissue culture plates were initially coated with endothelial cell attachment factor (ECAF) to promote cell adherence. To detect NO production by eNOS in stimulated HUVEC cells, d(AT) 15 −SWCNT suspensions (10mg/L) were incubated with the cells for 12 hours at 37°C to promote SWCNT uptake. After several washes with PBS to remove dead cells and excess nanotubes, 2ml of F-12K medium was added. After an additional 30 minute incubation, the fluorescence response within the cells was monitored using the NIR microscope.
MAHMA NONOate Solution Preparation and Administration
Stock 1 Table S1 .
The geometry of the system simulates the cytosol through a 10 μm diameter circle. The outer boundary of the cytosol is setup so that JSK is permeable, GSH is impermeable and NO permeable with an appropriate partition coefficient. The nucleus is 2 μm in diameter at the center of the cell with impermeable boundary.
The model uses the simple two dimensional diffusion-reaction equation for each of the three species (NO, GSH and JSK):
C is the concentration, D is the diffusion coefficient, and R the change in concentration due to reaction, which is modeled through first-order kinetics:
A fine free triangular mesh is utilized for optimal solving efficiency and resolution. The simulation is solved until the system reaches equilibrium or until 60 seconds (which never was necessary). To simulate distinct sources and sinks of NO, two-dimensional sine functions of varying sharpness were
The magnitude of these functions were adjusted appropriately so that the S13 simulations obtain the experimental concentrations of NO at equilibrium. The number and locations of the sources and sinks are varied to reproduce the intracellular gradients measured.
c. Additional Experimental Protocols to Verify Delivery of NO to A375 cells.
To ensure that the introduction of JS-K was releasing nitric oxide that was being detected by the intracellular SWCNT sensors, several alternative methods were used.
First, prepared NO solution (see methods in the main text for procedure) was introduced directly to cell medium. An observable quenching effect was observed as demonstrated in Figure S4 . However, this protocol was less favorable than the final JS-K protocol due to the short diffusion length of free NO in solution, resulting in decreased delivery to the cell interior.
Second, MAHMA NONOate was added to the cell medium. MAHMA NONOate releases NO at pH 7, but not under acidic conditions. MAHMA NONOate solution was prepared at pH 2 (see methods in main text) and added to the cell medium, resulting in a quenching effect of interior SWCNT, as shown in Figure S4 . However, the degradation method (only internal to the cells) was preferred to this method.
Finally, to ensure that the injection protocol (JS-K in DMSO solution) was not inherently affected the SWCNT PL, a stock DMSO solution without JS-K was added to cell medium. No PL effect was observed upon this addition (see Figure S4 ).
d. GSH measurement and calibration data.
Intracellular GSH concentrations were measured using a CHEMICON Glutathione Detection Kit using the prescribed assay directions. The fluorescence intensity was measured using a Varioskan plate S14 reader, and used to calibrate the assay against prepared solutions of known GSH concentration (Fig.   S3 ).
e. Measurement of the rate constants for the adsorption/desorption of NO on SWNT.
The rate constants for the adsorption/desorption of NO on SWNT, as described in Equation 5 of the main text,
were calculated from previous measurements of nitric oxide quenching of isolated SWNT. d(AT) 15 -wrapped SWNT films were prepared and exposed to solution with various nitric oxide concentrations.
Rate coefficients were calculated as described in previous work, by fitting both continuous a.nd stochastic kinetics models to the experimental intensity traces. The fitted rate constants 
f. DAF-FM Confirmation of Nitric Oxide Release Upon JS-K Addition.
To ensure that NO released by JS-K successfully made it to the SWCNT interior, a commercial DAF-FM NO detection kit was used (see methods in main text for protocol). The NIR emission at 515nm is shown in Figure S2 for five minutes after the introduction of JS-K to the cell medium, resulting in a broad increase in fluorescence within the cell. Figure S3 includes 5 minutes of NIR images taken before the introduction of JS-K, showing the DAF-FM was stable over that time scale to intracellular nitric oxide release.
